2-Imino-2,3-dihydro-l,3,4-thiadiazole, Selenadiazole Derivatives Diazotized 3(5)amino-5(3)-phenylpyrazole (2) reacts with phenacylthiocyanate (1) and phenacylselenocyanate (10) to give the corresponding 1,3,4-thiadiazoline derivative (5) and 1,3,4-selenadiazoline derivative (12), respectively. A mechanism is proposed and it is substantiated by an alternate synthesis of 5 and 12 from the corresponding hydrazidoyl bromide (6) with potassium thiocyanate and potassium selenocyanate, respectively. The thiadiazoline (5) and selenadiazoline (12) give the respective N-acyl derivatives (7a) and (12) with acetic anhydride. Nitrosation of 5 and 12 gives the corresponding N-nitroso-derivatives (8a) and (14), respectively. Cyclization of 6 gives the corresponding 9 with triethylamine in benzene.
Introduction
We have previously reported that phenacylthiocyanate reacts with arenediazonium chlorides and diazotized anthranilic acid and its methyl ester to afford 1,3,4-thiadiazoline and thiadiazolo [2,3-b] quinazoline derivatives, respectively [1] [2] [3] , It has been also reported that the reactions of arenediazonium salt with phenacylselenocyanate, a-thiocyanatoacetylacetone, ethyl-a-selenacyanate acetoacetate, a-thiocyanatoacetoacetanilide yielded 1,3,4-thiadiazoline, 1,3,4-selenadiazoline and selenadiazolo [2,3-b] quinazoline derivatives [4] [5] [6] [7] [8] [9] . The reaction of hydrazidoyl halides with potassium thiocyanate or potassium selenacyanate gave the corresponding 1,3,4-thiadazoline or 1,3,4-selenadiazoline derivatives, respectively [10, 11] .
Elnagdi et al. [12] reported, that the reaction of diazotized 3(5) amino 5(3) phenylpyrazole (2) which phenacylthiocyanate (1) yielded the corresponding hydrazone (3) which upon cyclization in sulphuric acid (by loss of the elements of water and SCN group) afforded the pyrazolo[l,5-c]as triazine derivative (4). This reaction was reinvestigated and the structures 3 and 4 must now be corrected.
Results and Discussion
Treatment of 3-phenylpyrazol-5-diazonium chloride (2) (prepared by diazotization of 3(5) phenyl 5(3) aminopyrazole as previously described * Reprint requests to Dr. A. O. Abdelhamid.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932-0776/87/0500-0613/$ 01.00/0 [13] ) with phenacylthiocyanate (1) in ethanolic sodium acetate solution afforded a product which gave analytical and spectral data in accord with its formulation as 2-imino-5-benzoyl-3(3'-phenyl)pyrazolyl-2,3-dihydro-l,3,4-thiadiazole (5). The infrared spectrum revealed the absence of a band at with potassium thiocyanate in an ethanolic solution.
Compound 5 was readily nitrosated with sodium nitrite in acetic acid to give 2-N-nitroso-5-benzoyl-3(3'-phenyl)pyrazolyl-2,3-dihydro-l ,3,4-thiadiazole (8a). Moreover, when hydrogen chloride was passed through the ethereal solution of 5, it yielded 2-imino-5-benzoyl-3(3'-phenyl)pyrazolyl-2,3-dihydro-l,3,4-thiadiazole hydrochloride (8 b). Acylation of 5 with acetic anhydride and benzoyl chloride in pyridine yielded 2-acyl-5-benzoyl-3(l '-acyl-3'-phenyl)pyrazolyl-2,3-dihydro-l,3,4-thiadiazole derivatives (7a, b) respectively. On the basis of these data it must be concluded that the structure of the reaction product is 5 and not 3 as previously reported by Elnagdi et al. [12] (Scheme 1).
The reaction of 6 with triethylamine in benzene yielded 3-benzoyl-6-phenyl-pyrazolo[5,l-c]-l,2,4-triazole (9). Its IR spectrum revealed bands at 1680 (conjugated) CO, 3350 (NH) and 1630 (C=N) cm -1 . The *H NMR spectrum showed signals at d 6.5 (s, 1H, pyrazole), <5 7.3-7.7 (m, 10H, aromatic) and d 8.9 (broad, 1H, NH).
To shed more light on the scope and limitation of this reaction, the reactions of 2 with 10 and 6 with potassium selenocyanate were studied. The product obtained from both routes was identical in all respects (m.p., mixed m.p., and spectral data) and thus was assigned structure 2-imino-5-benzoyl-3-(3'-phenyl)pyrazolyl-2,3-dihydro-l,3,4-selenadiazole (12). These results indicate that both the azo coupling of 10 and the reaction of potassium selenocyanate proceed through one common intermediate. The latter is undoubtly the hydrazone 11 which cyc- 
Experimental
All melting points recorded are uncorrected and were determined on a Thomas Hoover capillary melting apparatus. The IR spectra were taken in nujol using a Perkin-Elmer 580 B spectrophotometer with a Model 3600 Data station. The NMR spectra were obtained in chloroform-d, and dimethylsulfoxide-d 6 on a Varian EM-360 Spectrometer (60 MHz), with tetramethylsilane as the internal standard. Elemental analyses were carried out in the Faculty of Science, King Abdel Aziz University, Geddah, Seudia Arabia, and the Microanalytical Centre, Cairo University, Giza, Egypt. Phenacylthiocyanate [14] and phenacylselenocyanate [15] were prepared as described.
Synthesis of 5, 12 and 6

Method A
A solution of each of 1 (1.7 g; 0.01 mole), 10 (2.2 g; 0.01 mole) and phenacyldimethyl sulfonium bromide (2.6 g; 0.01 mole) in ethanol (30 ml) was treated with sodium acetate (1.3 g in 10 ml water). A suspension of 3-phenylpyrazole-5-diazonium chloride (2) [prepared from 3-aminopyrazole (1.6 g; 0.01 mole), NaNO. (0.7 g; 0.01 mole), AcOH (3 ml) and conc. HCl (3 ml)] was added with stirring to this solution. The reaction mixture was kept at room temperature for 3 h and the solid product, so formed, was collected by filtration. Recrystallization from ethanol afforded crystal of 5, 12 and 6, respectively (cf . Tables I and II) .
Method B Reaction of 6 with potassium thiocyanate and potassium selenocyanate
The hydrazidoyl bromide 6 (3.7 g; 0.01 mole) and potassium thiocyanate (1.95 g; 0.02 mole) or potassium selenocyanate (2.9 g; 0.02 mol) were stirred in ethanol (25 ml) for 4 h, trituted with water and the solid so formed was collected by filtration. Recrystallized from ethanol gave crystals of 5 and 12 respectively (cf. Tables I and II). The products obtained from reaction of 6 with potassium thiocyanate or potassium selenocyanate (85% yield) were identical in all respects with 5 and 12 prepared by method A above.
Nitrosation of 5 and 12
A solution of each of the imino compound 5 or 12 (1 g; 0.003 mole) in acetic acid (20 ml) was treated with an equivalent quantity of sodium nitrite with stir-ring for 30 min. The scarlet coloured product which precipitated was collected, washed with water and recrystallized from ethanol to give crystals of 8 a and 14 respectively (cf. Tables I and II).
Acylation of 5 and 12
Compound 5 and 12 (0.5 g; 0.006 mole) in acetic anhydride (20 ml) was refluxed for 15 min, cooled and then poured onto cold water. The crude solid, so formed, was collected and crystallized from acetic acid to yield crystals of 7 a and 12 respectively (cf.
Tables I and II).
A solution of 5 (0.5 g; 0.006 mole) and benzoyl chloride (0.7 g) in pyridine (20 ml) was stirred for 15 min, poured onto ice-cold water and then acidified with hydrochloric acid. The solid, so formed, was collected and crystallized from ethanol to give crystals of 7 b (cf . Tables I and II) .
Preparation o/8b
Dry hydrogen chloride was passed through a solution of 5 (1 g) in ether (25 ml) for 15 min. The solid, so formed, was collected and washed several times with ether to give crystals of 8 b (75% yield) (cf. 
